Validation of ICA models
A few methods proposing validation methods for ICA models are found in the literature, but most of them cannot be applied as they require the knowledge of some of the model matrices (A or S), which are unknown most of the times. Therefore, there is a need for the development of validation methods. Two methods have been proposed [1] :
ICA-by-Blocks
In this method, the data matrix is splitted into two representative blocks. In each block:
A ICA models are built (with respectively 1, 2, …, A ICs); For each model, the correlation between all pair of ICs extracted from the two blocks are calculated and sorted in decreasing value: when significant ICs are extracted, they are present in the two blocks (possibly with a different index), and therefore, a large correlation must be found. when a noise IC is extracted in a block, it is due to insignificant random variations present in that particular block, and will therefore not be correlated to any IC extracted in the other block  low correlation.
Validation based on the Durbin-Watson criterion
The Durbin-Watson (DW) criterion has been proposed as a measure of the signal/noise ratio of the loadings or regression vectors obtained from the multivariate analysis of signals for the validation of multivariate models. In the proposed method:
A ICA models are built (with respectively 1, 2, …, A ICs); Each signal is reconstructed A times (with each model); Residual signals can then be calculated The DW criterion is calculated on each residual signal to see whether it still contains structure (therefore information)
The data 320 3D front-face fluorescence excitation-emission spectra of corn oils (2 commercial brands), heated at different temperatures (120, 140, 170 and 190 °C) for different periods of time, and to which were added or not a natural (Nigella sativa L. seed extract) or synthetic (butylated hydroxytoluene (BHT)) antioxydant, are recorded at 111 excitation wavelengths (280:2:500 nm) and 126 emission wavelengths(300:2:550 nm). (A spectrum is recorded every 15 minutes).
ICA was applied after unfolding the cubic data array into a matrix (320 × 13986). Up to 17 ICs, relatively large correlation values are obtained, in spite of significant decrease at 10-, 11-and 16-ICs models. These decreases are due to the fact that some ICs extracted in one of the block are not yet extracted from the other block (the order of extraction might differ in different blocks).
Although most of the samples require no more than 7 ICs, some residual spectra still have a large signal/noise ratio with 16 ICs or more. During heating, some compounds are formed, some others disappear, so that the recorded spectra correspond to different mixtures [2] .
Both methods give similar results.
The criterion based on the correlations between blocks can be applied to any type of data.
Care must be taken to generate comparable, representative data blocks. The Durbin-Watson signal/noise criterion can only be applied to structured signals.
These two methods are successfully applied to determine the number of "pure signals" present in 3D Excitation-Emission fluorescence spectra. They are simple and do not require any specific prior knowledge about the data -unlike several methods already proposed to determine the optimal number of ICs. In fact, these methods rely solely on the characteristics of the experimental data which make them methods of choice in many cases. 
